Internal mobility ratios in melts of the system (Na-Rb)NC>3 have been measured with the Klemm method at various temperatures and compositions. The internal mobilities have been calculated from these and the available data on densities and conductivities. The Chemla effect has been observed. For NaNOa concentrations > 10 mol %, the internal mobility of the Na+ ions obeys the formula = J70)] exP( -E/RT), where V is the molar volume and F° is slightly temperature dependent. For NaNOa concentrations < 10 mol %, bya becomes smaller than expected from the formula. The internal mobility of the Rb+ ions also obeys such a formula at higher temperatures. At lower temperatures it is, like that of the Cs+ ions, a function of the mole fraction and independent of the kind of coions.
Introduction
In Ref. [1 -3] we have suggested that the domi nant factors ruling the internal mobilities of molten salts are the cation-andon pair potentials and the relative volume of the free space between the ions. More specifically, it has been found [4] that for molar volumes F > 4 5 • 10~6 m3/mol the internal mobilities, b, of the Li+ ions in the systems (Li-M)N03 [M = K, Rb and Cs] and of the Na+ ions in the system (Na-M)N03 [M = Na, K and Cs] can be represented by the formula 6 = 7 f s > p xp \ -t t ) ' ( d where the parameters A, E and V° differ for Li and Na, and V° for Na is slightly temperature depend ent. Data on the internal mobilities in the systems (M-Rb)N03 with M = Li [2] , Na [5, 6] , K [7] , Ag [8, 9] and TI [1] are available. In Ref. [5] the internal mobilities have been measured at 593 K with a disk method by Shvedov and Ivanov, and in Ref. [6] the external ones have been measured at 598, 673, and 773 K with a paper strip method by Forcheri et al. These measurements agree generally well, though the Chemla effect [10] has only been Reprint requests to Dr. Isao Okada, Department of Elec tronic Chemistry, Tokyo Institute of Technology, Naga tsuta 4259, Midori-ku, Yokohama 227, Japan.
clearly observed by the former authors. Since the Chemla effect has been observed in the systems (Na-K)N03 [11, 12] and (Na-Cs)N03 [4, 13] , it should exist in the system (Na-Rb) N 03 too.
In the present study the internal mobilities in the system (Na-Rb) N03 have been remeasured with the Klemm method, i. e. a countercurrent electromigration method. Since this method was invented origi nally for the separation of isotopes, it can yield ac curate data even on very small differences in internal mobilities, as in the present case.
Experiments and Results
The electromigration runs and chemical analysis were performed similarly as reported in Ref. [2] . The experimental conditions and the results are given in Table 1 . With a temperature controller the tem perature was kept constant within ± 1 °C in most runs. The current was constant in each run.
The internal mobilities were calculated from the present data and the available data on the specific conductivities [14, 15] and densities [16] . Result ing mobility isotherms are shown in Fig. 1 , together with results from Ref. [6] .
Discussion
Contrary to Ref. [6] , in the present study the Chemla effect was clearly found (cf. Figure 1 ). As the temperature increases, our Chemla crossing point 0J40-4811 / 81 / 0400-395 5 01.00/0. -Please order a reprint rather than making your own copy. shifts toward higher concentrations of the small er cation, as is normal. The crossing point at pRb = 0.65 for 593 K given in Ref. [5] is at variance with our results. At high concentrations of Rb (pRi, > 0 .9 ), 6na decreases sharply. In the system (Na-Cs)N03, such a sharp decrease of is not observed [4] though the free volume behaves similarly in both systems. Evidently the sharp de- Fig. 2 . Internal mobilities at 623 K of ions M+ vs. molar volume in systems (M-Rb)NC>3 V= [2] ; O: this work; □ : [7] ; [14, 16] ; x : [8] ; O: [1] . The arrows indicate the internal mobilities of the pure salts. (Na-Rb) N 03 cannot be accounted for in terms of an increase in free space alone.
In Fig. 2 the isotherms of the internal mobilities at 623 K in the systems (M-Rb)N03 (M = Li, Na, K, Rb, Ag and TI) are plotted against the molar volume. The figure shows that the internal mobilities of the foreign ions become nearly equal at high concentrations of RbN03, as do the external mo bilities of trace amounts of Na+ and Cs+ in RbN03: "Na = 1-48, ucs = 1.43 at 609 K and uVa = 2.20, = 2.24 at 708 K, where u is the external mo bility in 10~8 m2 V-1 mol-1 [17] . In the systems (Li-Cs)N03 [2] and (Na-Cs)N03 [4] such a trend is not found for &Li and . Thus, this seems to be a phenomenon peculiar to foreign cations in nearly pure RbN03 .
In Fig. 3 the reciprocal of is plotted against the molar volume. As expected from the previous paper [4] , the values of (1 /6jfa) for the system 50 60 V x 106/m3mor1 Fig. 3 . Reciprocal of internal mobilities of Na+ ions vs. molar volume in systems (Na-M)N03. V: [4] ; ®a: [20] ; Cb: [18, 19] ; [11] ; Bc: [12] ; A: this work; + : [4] . a pure NaN03, b at high pressure at 623 K, c evaluated from external mobility. [18, 19] . Other references as in Figure 2. (Na-Rb)N03 lie, except at high concentrations of RbN03, on the same straight lines as for the other systems. From the straight lines drawn in Fig. 3 the parameters of (1) are recalculated to be: A = 4.94 X 10"1 m5 V"1 s"1 mol"1, E = 1971 kJ mol-1 and V° = 25.8, 25.0 and 24.2 x 10~6 m3 mol"1 at 573, 623 and 673 K, respectively. Thus it is confirmed that V° depends slightly on temperature for . In Fig. 4 , 6rb is plotted against pRb at 573 K and 623 K. At 573 K and pRb > 0.3, b^ is seen to be independent of the sort of coion (Li+, Na+, Ag+ or Tl+) as was found to be true for 6cs in 'he systems (Li-Cs) N 03 and (Na-Cs) N 03 [4] .
In Fig. 5 , (l/&Rb) is plotted vs. V for the systems so far investigated. It is seen that also &Rb increases at ambient pressure with decreasing molar volume and decreases in pure RbN03 with increasing pres sure. The latter values are calculated from the specific conductivities [18] and the densities [19] at elevated pressures. Thus, the increase of b^ in the mixtures with decreasing molar volume cannot be
